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The test bed is a new computational framework to streamline the process of testing and

evaluating aerosol process modules over a range of spatial and temporal scales.
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What is the AMT ?
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Aerosol Modeling Testbed: A computational framework that

” ~

streamlines the process of testing and evaluating aerosol and
clouds process modules over a range of spatial scales

* Systematically and objectively
evaluate aerosol process modules

* Better quantify uncertainties by
targeting specific processes

* Provide tools that facilitate science
by minimizing redundant tasks

* Document performance and
computational expense

* Build an international-recognized
capability that fosters collaboration

Traditional Approach

New Paradigm

Community Model
more modular, with
multiple treatments for
specific process

Aerosol Model
tightly coupled
aerosol processes

C Extraction Programs — “Simulators”
Surface”

— i — [ REHET
e A SR

el
TE
-

b

Pacific Northwest
NATIONAL LABORATORY




Testbed Case Development

Multiple Cases Needed for Wide Range of Conditions

MILAGRO: secondary organic aerosols, Mexico 2006

aerosol aging over multiple spatial scales

CHAPS: processing of anthropogenic Oklahoma-2007

aerosols in shallow continental cumulus

ISDAC / ARCTAS: processing of aged

aerosols in Arctic mixed-phase clouds

VOCALS: processing of natural and
anthropogenic aerosols in shallow marine
stratocumulus

CARES / CalNex: secondary organic
aerosols, black carbon mixing state, and
their optical properties

Users are free to develop their own cases for all to use

completed

in progress

in progress

in progress

to be started
this spring
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How the AMT is Being Used

ASR: Research associated with aerosol lifecycle and cloud-aerosol Interactions

* MILAGRO: Assessing the performance of predicted aerosol mass, composition,
and size, as well as performance of SOA treatments

" Fast et al. 2009; Shrivastava et al. 2011; Qian et al. 2010; Gustafson et al. 2011
" Collaborators: NCSU — SOA treatment in MADRID, JPL?, SUNY — Albany?
°* CHAPS: Coupling aerosol aging and cloud processing via CuP parameterization

°* CARES: Assessing the performance of SOA treatments, testing new treatment of
aerosol mixing state, and evaluating simulated aerosol optical properties

" Collaborators: several, but awaiting decisions for FY11 ASR proposals

ESM: Test CAM5 physics parameterizations at regional spatial scales and compare
their performance with more computationally expensive parameterizations

* |ISDAC /ARCTAS: Assessing the performance of cloud-aerosol interactions and
SOA treatments

" Collaborations: LATMOS — expanding testbed case to include POLARCAT

NOAA: Evaluating treatments of cloud-aerosol interactions

* VOCALS: Determining whether treatment of aerosol activation is consistent with
measurements, assessing role of anthropogenic and natural emissions o

" Yang et al., 2011 (in preparation) Pacific Northwest
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CARES Testbed Case

Central California Field Data ========= \
> ° - Y - \
Pl products
\\ Value-Added Product
Y, via Aerosol Modeling Translator
\\ (to be started this spring)
\\
b |
ACRF CARES
Archive ‘ Testbed Case

RN

@ CARES supersites
G-1 flight paths

@ radar wind profilers
surface meteorological monitoring
surface PM2.5 moni{oring

.| CalNex
NOAA

P3-B, NOAA Twin Otter, CIRPAS
Twin Otter, Research Vessel wp
Atlantis, Pasadena surface site

NOAA proposal
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Linking Measurements and Modeling: SOA

° Vaden et al., PNAS, (2011)
° Shrivastava et al., submitted to Nature Geosciences (2011) CARES Testbed Case

Perform new experiments to
define physical relationships

--------- 100 nm calc. [ Field data DOP/DOS/SOA
------ 160 nm calc. Mix/SOA ——SO0A
—— 251 nm calc. PY/SOA ====-

0.4

Range of data from CARES field campaign

0.2 Model’s SOA evaporates too quickly

Remaining Volume Fraction

I 100 150 200 250
Evaporation time (min) Collaborators

Revise process model of SOA Very important — problem
— 6 ». )

-ing based on new data too big and complex for
one group to solve

b \sieps
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Testing CAM5 Physics at Regional Scales

Community Atmosphere
Model (CAMS5)

Philosophy: Single parameterization for
each atmospheric process for long-term
climate simulations using a coarse grid

POLar Model Intercomparison
Program (POLMIP)

ZM deep &

|UW shallow

Morrison &
Gettleman

Park &
Bretherton

CLM

RRTMG

MOZART

MAM

module

Weather Research &

Forecasting (WRF)

ISDAC / ARCTAS Testbed Case

CONVECtion
MICrophysics
poundaryiayer
|and surrace
radiation
trace'gas chemistry
dErosols

Philosophy: Several parameterizations for
each atmospheric process for short-term
simulations using range of grid spacings

boundar nditions

POLARCAT Data
(LATMOS collaboration)

Testbed Case Data
ARM NSA Site

high resolution

medium resolution

low resolution

similar to global
model

Evaluate CAM5 Physics Suite at
Higher Spatial Resolution

"
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Organic Matter Predictions in the AMT

AMT Methodoloqgy:

Identical emissions,
boundary conditions,
meteorology, trace gas
chemistry, dry deposition
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MAM (from CAMb5) MADE/SORGAM MOSAIC +VBS
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'simple’ “15 times more species ") ‘complex’
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Detailed information
Frequently Asked Questions
Contact Information
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Proudly Operated by Baetie Since 1965

IAEToSOlVIodElIneRlestbed

Paradigm

The Aerosol Modeling Testbed: A New Modeling

° U.5. DEPARTMENT OF

PNNL Home | About | Research | Publications | Jobs | News | Contacts |Search PNNL

The Aerosol Modeling Testbed 's a
computational framewor des'gned to
systematcaly and opectvely evauate
new aerosol process modues over a wide
range of spatal and tempora’ scales, that
a'so compiements ex:sting modaing
activites. While the computational
framewor< was desgned for aerososs,
can a'so be used 1o systematica'y target
meteoroiogical and chemical processes.

The Aerosol Modeling Testbed 's des'gned

10 streamine the process of developng
32r030 process modues as we' as

process modues that affect the aerosol

fecycie for regonal and gobal mode's, foster colaboratve research among modsiers
and expermentasts, and evolve n tme based on the needs of the scientfc user

communty.

The Aerosal Modeling Testbed consists of the WRF-Cnem mode! that smulates
meteoroiogy, chemstry, and aeroso's nteractvely, a series of testbed cases, anda
sute of too's caled the Anays s Tookt that documents the evauaton of aerosol

process modu'es.

Cic« on the 'n«s below 10 'earn more about the Aerosol Modeling Testbed:

u Benefits of using the Aerosol Modeling Testbed

u Summary of how the Aerosol Modeling Testbed functions

u Detaled information on the Asrasol Modeling Te:

sthed

» Example graphics and statstics for the MILAGRO testoed case

The beta-verson of the Aerosal Modeling Testbed nas been developad with support
from the U.S. Department of Energy's Laboratory Drected Research Development
program, under PNNL's Aerosol Cimate Intiatve.

Description and vision of the AMT

PDF files that document data format
employed by AMT testbed cases and
describe how to use software tools

Status of testbed case development
based on field campaigns

How to access software and testbed
cases

Collaborators and users are welcome !

AMT useful for future model inter-
comparison studies conducted by the
Aerosol Lifecycle Working Group
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Aerosol Modeling Breakout Session

Objective: Provide information on the priorities and interests of aerosol modelers for
the AL and CAPI Working Groups; 5 talks and discussion session

Interests: Similar to those described in ASR Science Plan, e.g. SOA, mixing state,
new particle formation, optical properties, direct radiative forcing
Aerosol Representations used by Modelers:
° Modal (CAM, CMAQ) :
varying levels
* Quadrature Method of Moments (e.g. MATRIX) | complexity
* Sectional (WRF-Chem) available
* Particle-Resolved (PARTMC-MOSAIC) -

Measurement Needs (improved instrument and/or more routine sampling):
* Sized-resolved composition
* Absorption

Focus Groups:
° Current and near-future research fits into proposed Aerosol Lifecycle Focus groups

* Aerosol process module development and evaluation addresses needs of global
climate models |
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